United States Patent [w] 

Burke et al. 



iHW im ii Mi ii iii i iiii ir 



US006052382A 
[ii] Patent Number: 
[45] Date of Patent: 



6,052,382 
Apr. 18, 2000 



[54] CONFIGURABLE MEDIATION DEVICES 
AND SYSTEMS 

[75] Inventors: Sean Patrick Burke, Los Angeles; 

Michael V. Harding, Santa Monica; 
Santosh Alexander, Marina Del Rey; 
Conor P. Dowling; Gerry A. Egan, 
both of Santa Monica; David S. 
Spencer, Redondo Beach, all of Calif.; 
Bernd Grohmann, Berlin; Guenter H. 
Krauss, Bad Homburg, both of 
Germany; Stephen B. Flynn, Campbell; 
Steven J. Urow, Santa Monica, both of 
Calif. 

[73] Assignee; Telops Management, Inc., Pleasanton, 
Calif. 

[21] Appl. No.: 08/792,290 

[22] Filed: Jan. 31, 1997 

(Under 37 CFR 1.47) 

[51] Int. CI. 7 H04J 3/16 

[52] U.S. CI 370/466; 370/230; 370/401; 

370/469; 395/200.55; 395/885 

[58] Field of Search 370/280, 300, 

370/321, 349, 395, 401, 465, 466, 467, 
469, 522, 903, 230, 235, 265, 402; 395/200.53, 
200.54, 200.55, 882, 885 

[56] References Cited 

U.S. PATENT DOCUMENTS 

4,979,169 12/1990 Almond et al 370/466 

5,586,273 12/1996 Blair et al 370/466 

5,640,386 6/1997 Wiedeman 370/321 

5,640,446 6/1997 Everett et al 370/401 

5,787,255 7/1998 Parian et al 370/349 

5,892,950 4/1999 Rigori et al 370/903 



OTHER PUBLICATIONS 

Telops Management Inc. "Information — centric OSs Imple- 
menting the Pardigm Shift", Oct. 16, 1995. 
Jakobson and Weissman "Alarm Correlation" IEEE Net- 
work, Nov. 1993 pp 52-59. 

Primary Examiner — Douglas W. Olms 

Assistant Examiner — Shick Horn 

Attorney, Agent, or Firm — Edward W. Callan 

[57] ABSTRACT 

A device for mediating information management in a com- 
munications network for communications with a given net- 
work element having a given management-information pro- 
To^nnclu^es"S~NEDETnle defining a structured network- 
element-description-language (NEDL) format referencing 
information-management roles pertaining to the given net- 
work element in accordance with the network-element 
management-information protocol; and a processor coupled 
to the NEDL file fqrjecomposing messages received from 
ofTor commu mcation~"tcTih e netwofk"elemen tr-The-media- 
tion devicejmay be configured for a given network element 
. by ada p tin ^thejjEDL file^ o^efinTtrje~managem*ent"roles, 
parameTers iiiiiFr ejources of "the given~nerworir"element . 
Configurable systems for mediating information manage- 



having different management-intormat ion protocols 
;"or~ mo1^^pefations support systems respe^vely havi ng 

ditferenLOia^afi ement-iSfbrmation protocols inc lude o ne or 
- more m ed^atio rf^evices ^ and "a' cbntrorunit foT selecfively 

connecting an^or_confl gurin g"the mediation devicej fsY"f6T 

med iating informati o n mana gement between selected net- 

wor k elemenj (sj^nd.sek^ 

Computer readable storage media for use with a processor 
included in an information-management system are config- 
ured for causing and/or enabling a processor to perform 
various functions, respectively including (i) recognizing 
different predetermined message patterns within received 
messages and (u) recomposing received messages. 

49 Claims, 5 Drawing Sheets 
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CONFIGURABLE MEDIATION DEVICES 
AND SYSTEMS 

BACKGROUND OF THE INVENTION 
The present invention generally pertains to communica- 
tions systems and is particularly directed to mediating 
communications between a first device having a given 
protocol and a second device having a different protocol, 
such as mediating information management in a communi- 
cations network between a network element having a given 
management-information protocol and an operations sup- 
port system having a different management-information 
protocol. 

In a network, such a telecommunication network, the 
network elements are devices for providing various 
functions, such as switching and multiplexing; and infor- 
mation pertaining to aspects of the network elements 
referred to herein as resources is managed by one or more 
operations support systems for such purposes as logging and 
discriminating alarms, handling performance data and for 
performing other functions. Examples of resources include 
switches, input-output controllers and responder amplifiers. 
Management information is communicated between the 
operations support systems and the network elements as 
messages respectively pertaining to a given resource. These 
messages include a collection of information management 
roles pertaining to the given resource selected from among 
a resource "description" role, a resource "identification" 
role, a resource "attribute" role and an attribute "value" role. 
The "description" role identifies the network element by ID 
number and describes the type of resource, such as a switch. 
The "identification" role identifies the resource by ID num- 
ber. The "attribute" role identifies a given attribute of the 
resource, such as the position of the switch. The "value" role 
specifies a value of the resource, such as an open or closed 
position of the switch. 

Management-information messages sent by the opera- 
tions support system to network elements in a telecommu- 
nications network are classified as GET, SET and ACTION 
messages. A GET message requests specified information 
pertaining to an attribute of the resource, A SET message 
requests that a specified action affecting a value of an 
attribute of the resource be taken. An ACTION message 
requests that a specified action be performed by a specified 
resource, without specifying an attribute of the resource. A 
response message sent by the network element to the opera- 
tions support system is associated with the GET, SET and 
ACTION request messages. These response messages are 
either the response requested by a GET message, a confir- 
mation that the action requested by a SET or ACTION 
message was taken, an ACK (acknowledgment) that the 
request message was received, or an error message. In 
addition to such responses to a request message the network 
elements also send autonomous messages to the operations 
support system, such as an ALARM message. 

Typically an operations support system is embodied in a 
computer system that includes computer hardware operating 
under control of a software operating system and typically 
includes an application program written with an application 
program interface (API) for execution on the computer 
system under control of a computer operating system. Stan- 
dardized management-information protocols for such opera- 
tions support systems, such as CMIP and SNMP, have been 
provided by various organizations, such as ITU 
(International Telecommunications Union), IETF (Internet 
Engineering Task Force), Bellcore (Bell Communications 
Research), and ANSI (American National Standards 
Institute). 
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Some existing network elements, such as the model 
ADM-2000 manufactured by AT&T and the model FLM- 
600 manufactured by Fujitsu, have a management- 
information protocol, such as TL1, that is different from the 

5 standardized management-information protocols of the 
widely used operations support systems, such as CMIP and 
SNMP. Also, whereas the GDMO standard is used for 
describing resources and the ASN.l standard is used for 
defining the data format for individual resources for com- 
munications in accordance with the CMIP protocol, and the 
SMI standard is used many for describing resources for 
communications in accordance with the SNMP protocol, 
existing network elements not having such a standardized 
management-information protocol typically are only ASCII 
or bitstream based and have no formal management infor- 

15 mation description. 

A mediation device_Js_,used for interfacing a network 
elem ent with an operations support syste m^lhaving-a 
management-information protocol th at is^iffej^nt^from the 
m^nag ement=inft)rmatibn protocol oflhe network_ ejeinent. 

20 Such a mediation device recompo ses messages^ received 
from the operations support system for communication to 
the network element to be i n accordance with the 
managemen t-information protocorfcTThe nelwork ^rement 
and recomposes messages received from the networkjile- 

25 ment for co mmunicati orT "to i the opeTalionTsupport^vstem to 
be in accordancevvijya^^ 

managemen_t:informa4ion-protocoL Such a mediation device 
includes a file mapping an associationbet ween the jesources 
and resource attributes of^networkrd*e^e^rha^gj_g^£n„ 
30 management-info rmation^protoc olT^ucir as TL1 ,_ jmdjhe 
descri ptions onfiej-esources an3^r esource,attributes-of-an 
operations_sup port system having_a different ma nagement - 
inf ormation protocoX jSuc^ 

and res ource, a ttribute^descriptions used.in accordance with 

35 the CMIP protocol. 

The present invention provides a device for mediating 
information management in a communications network 
between a network element having a given manage_rnent- 
information protocol an^~an"operatiorjfi"supp6TTsy^nxhav- 

40 ing a different mana^ment ^nformat igirproto^l r compfis- 
ing ,a rNEDI7~fi 1 e dj ; fining— a-structured-netwo rk-element- 
description-language ( N ED L\ f o rm a t_ r.efer.en c in g 
mfonnation-manage menrroles pertaini ng.to,the-given-oet- 
work element "in accordance with the^network-element 

45 management-information protoc ojrancl a pr ocessor cou pled 
to the NEDL fi le and ada pted for recomposing, messages 
received for communication to the network element to be in 
accordance with -thcnetwork-element management- 
information protocol and for recomposing messages 

50 received from the network element for communication to the 
operations support system to be in accordance with the 
ope rations-support -system management-information proto- 
col. 

Preferably, the network-element-descri ption-lan guage 
55 format includes a plurality ot different predetermine d rnes-_ 
sa ge patterns respectivel y ^n^nin^diffeT^ntcomrJinations 
of references to blocks of para meters res pectively-having a 
defined.synt I3r"and"an~ass igned--information-management 
role; and theJ^EDI^ealsodefines resources of the network 
60 element in terms of information managed by the messages, 
wherein the resources definition includes constructs respec- 
tively defining descriptions of the information pertaining to 
the resource, attributes of the information pertaining to the 
resource and those of the different message patterns that 
65 apply to the resource. 

In another aspect, the present invention provides a device 
for mediating information management in a communica- 



03/02/2004, EAST version: 1.4.1 



6,052,382 

3 4 

tions network for communications with a given network selected operations support system can be actively carried 

element having a given management- information protocol, out without requiring the communication network to be 

comprising a NEDL file defining a structured network- broken down and manually reconfigured, 

element-description-language (NEDL) format referencing ^ present inve ntion further provides various computer 

information-management roles pertaining to the given net- 5 readable storage media for m& ^ a processor included in 

work element in accordance with said network-element aQ information . managem ent system for causing and/or 

management-information protocol and in accordance with en ^ ^ rform vafious ^ 

an intermediate management-information protocol that is . , ? . *. ... r . . ,.~ . s A . f , 

different from said network-element management- Uvel y ****** « recognizing different predetermined 

information protocol; and a NEDL processor coupled to the in messa g e P atte ' ns Wlthm rece,ved messa Sf *° d <"> ^T" 

NEDL file and adapted for recomposing messages received 10 P°sing received messages, as more precisely described m the 

c * li . . U • detailed description or the preferred embodiments 

for communication to the network element to be in accor- v v 

dance with said network-element management-information Additional features of the present invention are also 

protocol and for recomposing messages received from the described with reference to the detailed description of the 

network element for further communication to be in accor- , c preferred embodiments. 



dance with said intermediate management-information pro- 
tocol. 



BRIEF DESCRIPTION OF THE DRAWING 



In accordance with this aspect of the present invention, FIG. 1 is a block diagram of a mediation device according 

mediation of information management between the network to the present invention coupled between a network element 
elementanj^an-^er^ipjs^suj^ system haying a 20 and an operations support system for mediating communi- 

jpanggemem-i nformation proto col-th'at is different from. t he cations between the network element and the operations 

^netw ork-element manage ment-information protocol and the support system, 

inte rmediate manag ement-info be'^ FIG. 2 is a diagram showing the general elements of the 

accomplished_by w combming~the-mediation.deyice_with an NEDL file and further showing message recomposition by 

application interfac e device thatJ s^pjejdipjL^ 25 the processor m the mediation device of FIG. 1. 

—t? inteoutkH^ FIG. 3 is a block diagram of an alternative preferred 

IN^pj^cesso^ ^ embodimentofthemediationdeviceofthe present invention 

By combining a mediation device and an application ^ co^^n ^ an application interface device for 

, interface device having a common intermediate mediating communications between the network element 
f^^rjir management-information protocol lo r^etiaungumW- , n an d the operations support system. 

/yve** rL ^ tion management in a communications network b etween a M . , , , 

< netwTmrelelnOT FI( ^ 4 is a block diagram of a configurable system 

pioToEaTanffaTTo^^ according to the present invention for mediating information 

r management-information protocol, one is able to utilize-a-, management in a communications network. 

V^andardizedTncdimio^eTqce Tor a givenj j^^.element 35 FIG - 5 is a block diagram of a preferred embodiment of 

Jl^ihouWregard-tonte^ protocol of a configurable mediation device included in the system of 

/ the-operations- support-system al^jairen^ utilize a FIG. 4. 

C standardized-application 'inte%ce > deWc£j , Qr_a.given opera- FIG. 6 is a block diagram of another configurable system 

J tions support -system* witfroirtjre^ according to the present invention for mediating information 

\managemenrpfotbcbr of the netwo rk element. 40 management in a communications network, 

i The-memation-device~of ~the~present invention may be FIG. 7 is a block diagram of one preferred embodiment of 

configured for a given network element bya dapting^t he^ a configurable mediation device included in the system of 

NEDL file to the manageme nt roles, parameters and FIG. 6. 

restsuTceS-of the'givenne^ork elem ent. Suc h a configurable FIG. 8 is a block diagram of another preferred embodi- 

^e(Tiation-device-carn-b-e dyhamicaUy^reco^ to allow 45 ment 0 f a configurable mediation device included in the 

/ a new network element to be substUu^ djrTthl^ system of FIG 6 

( cat!on~neT^^lf"f67'lfieHffetworir element for which the n . , . . ,. „ ... . - 

\ j • i. * - - -vj • n _, 4 a j . FIG. 9 is a block diagram of still another configurable 

^ mediation device "was-configured-or— to- reconfigured in 4 4 tt _ b 4 . c t . 

/ —j- iL t. * * • £ system according to the present invention for mediating 

/ accordance wiuVa-change.in Jne management-information . J c & : . . * 

/ t , £ ■ *• *_ TT' * »- 1 mformation management m a communications network, 
v ( protocol of -an existing-network element havmg to break 50 

J down the communication network. FIG * 10 * a block diagram of a preferred embodiment of 
Hie present invention additionally provides various sys- * configurable mediation device included in the system of 
terns for mediating information management in a commu- 
nications network between one or more network elements FIG. 11 is a block diagram of yet another configurable 
respectively having different management-information pro- 55 system according to the present invention for mediating 
tocols and one or more operations support systems respec- information management in a communications network, 
lively having different management-information protocols, 
wherein these various systems comprise one or more media- 
tion devices and a control unit for selectively connecting Referring to FIG. 1, a preferred embodiment of a media- 
and/or configuring the mediation device(s) for mediating 60 tion device 10 for mediating information management in a 
information management between selected network element communications network for communications between a 
(s) and selected operations support system(s), as more given network element 12 having a given management- 
precisely described in the detailed description of the pre- information protocol, such as TL1, and an operations sup- 
ferred embodiments. The control unit can control the con- port system 14 having a different management-information 
figuration of the mediation system and/or the configuration 65 protocol, such as CMIP, includes a processor 16, a NEDL 
of the mediation devices within the system so that commu- file 18 and a map file 19. The mediation device 10 may stand 
nication between any selected network element and any alone or may be implemented by a computer program in a 
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co mputer, such as a computer running a UNIX. n nfi rating 
-•sygejvt httt dlbu embodies the opbia^Un s = s5pp5r ?ayMcui 1 4- 
for the communications network, wherein the processor 16 
isembodied in a pr ocessor of said computer and the_-N &PL 

storage medium, such as a compact disc, that is accessible by 
the processor^. A plurality of NEDL. files 18 for use in 
mediating comlmimcations'with network -elements 12 hav- 
ing different management-information protocols may be 
stored in the computer memory. _ 

The NEDL file .18- is a reference^ file that defines a~ 
structured netwbrk-element-description-language (NEDL) 
format referencing information-management roles pertain- 
ing to the given network element 12 in accordance with the 
network-element management-information protocol. 

The map-fib J9j^ps_an-associ^ 
ppejatio^Sj : s^ippQr^ysten^protoeol'"and the structured 
NEDL-for mat and th ereby enables the processor 16 to 
recompense messages in accordancewith such mapped asso"^ 
ciation. For use in mediating communications between the 
network element 12 and an operations support system hav- 
ing a CMIP protocol, the map file 19 maps an association 
between the NEDL format and the GDMO/ASN.l resource 
descriptions and resource attribute descriptions. A plurality 
of map files 19 for use in mediating communications with 
operations support systems 14 having different 
management-information protocols may be stored in the 
computer memory. 

Thejtffififi^pr 16 is coupled to the NEDL file 18 and the 
: 19 apd adapted for recomposing messages received 
Jipj^c£mffi1mication to the network element 12 to be in 
accordance with the network-element management- 
information protocol and for recomposing messages 
received from the network element 12 for communication to 
the operations support system 14 to be in accordance with 
the operations-support-system management-information 
protocol. Communication to and from the network element 
12 is provided via a port of the computer that is hosting the 
mediation device 10. 

In an alternative preferred embodiment (not shown), the 
mapping associalrou^fttcWUe^Lby the mapping file 19 is 
pixisddedJjy-lhdUNEDL file 18, t|le mediation device 16 does 
not include a separatfi—mapnle and the processor 16 is 
coupled to only the NEDL file 18 for performing said 
message recompositions. 

In another alternative preferred embodiment (not shown), 
the NEDL file 18 is embodied in a file of the operations 
support system 14 that describes the resources of the opera- 
tions support system 14, such as a GMDMO file which can 
be extended to also accommodate the NEDL file 18, 
whereby the map file 19 is eliminated and the processor 16 
is coupled to the both the NEDL file 18 and the GDMO file 
in the operations support system 14 for performing the 
message recompositions. In this embodiment the processor 
16 is embodied in the operations support system 14 or 
separately therefrom. 

In still another alternative preferred embodiment (not 
shown), the mapping file 19 is included in the operations 
support system 14 or in an interface thereto rather than in the 
mediation device 16. 

Referring to FIG. 2, the structured NEDL format 20 of the 
NEDL file 18 includes a plurality of different predetermined 
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blocks 22. When it desired to reconfigure the mediation 
device 10 to accommodate a substituted or an altered 
network element 12, the plurality of different predetermined 
message patterns are changed accordingly. ^ 
- An example of a predetermined message pattern of a SET 
message in accordance with the NEDL format follows: 

"RLS- EXT-CONT: <tid > : <aid> : <ctag> : : <conttype > ;" 

The NEDL file 18 contains the following definition of the 
parameter blocks for this message: 

NEID=tid 

MESSAGEID-ctag 

ATTRIBUTETYPE«conttype 

ATTRIBUTEVALUE="RLS" 

An example of a predetermined message pattern of an 
ACTION message in accordance with the NEDL format 
follows: 

"rNTT-SYS:<tid>::<ctag>;" 

The NEDL file 18 contains the following definition of the 
parameter blocks for this message: 
NEID=tid 

MESSAGEID=ctag 
The NEDL file 18 further defines the resources of the 
network element 12 in terms of information managed by the 
messages, wherein the resources definition includes con- 
structs 24 respectively defining descriptions of the informa- 
tion pertaining to the resource, attributes of the information 
pertaining to the resource and those of the different message 
patterns that apply to the resource. 

An example of a resource construct 24 follows: 
RESOURCE IOC 
DESCRIPTION "Input Output Controller" 
MESSAGES 
rmv-eqpt, rst-eqpt, 
rtrv-alm-eqpt, rtrv-alm-env, 
rtrv-th-eqpt, 
rtrv-cnfgm 

RESOURCETYPE "IOC" 
ATTRIBUTES 

BATTFAIL, PWSUPFAIL, H AR D FAI L_ ALARM , 

FUSEALARM, 
BATTERY1, BATTERY2, PWRSUPPLY1, 

PWRSUPPLY2, 
DC„FAIL, INSR, MAINT_STATE, 
ARX1, ARX2, ARX3, 
DCARX, FUSE1, 
DCARX-HT, FUSE1-HT, 
DCARX-LT, FUSE1-LT, 
CENRX1, CENRX2, CENRX3, CENRX4, 
CENRX5, CENRX6, CENRX7, CENRX8, 
CENRX9, CENRX10, CENRX11, CENRX12, 
CENRX13, CENRX14, CENRX15, CENRX16, 
CENTX1, CENTX2, CENTX3, CENTX4, CENTX5, 
CENTX6, 

CENTX7, CENTX8, CENTX9, CENTX10, CENTX11, 
CENTX12, 

An example of a resource attribute construct follows: 



message patterns respectively containing different combina- 
tions of references to blocks of parameters 22 respectively 65 ALARM BATTFAIL 
having a defined syntax and an assigned information- DESCRIPTION "Battery Failure 3 
management role. The NEDL file also defines the parameter ATTRIBUTETYPE "BATTFAIL' 
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MESSAGES {rept-alm-eqpt, rtrv-alm-eqpt} 
For use in mediating communications between the net- 
work element 12 and an operations support system having a 
CMIP protocol, the NEDL file 18 provides resource con- 
structs 24 that enable information managment functions that 
are generally equivalent to those enabled by the GDMO/ 
ASN.l resource and resource attribute descriptions. 

Referring to FIGS. 1 and 2, the processor 16 is coupled to 
the NEDL file 18 and adapted for executing a routine 26 of 



by ^computer program 36 stored \k a computer readable 
storage^medium that is embodied in the hardware of the 
processoY"44and/or in copputer software. The storage 
medium is configurcd-scTas to define rules for causing the 
processor 16 to recognize different generally expressed 
predetermined message patterns 26 within received mes- 
sages 30 having a format in accordance with either the 
network-element management-information protocol or the 
operations-support-system management-information proto- 



creating general expressions of the different predetermined 10 col. These rules cause the processor 16 to recognize a pattern 



NEDL-format message patterns 20 in order to enable 
message-pattern recognition. As an example, for the mes- 
sage: 

rept-alm-env 



20 



25 



having the pattern: 
"<tll_headei-" 
"<almcde> <qtagxtll_d>" 
"REPTALM ENV<tll_d>" 

the general expression of such message pattern created by 
the processor 16 pursuant to execution of routine 26 is: 

«[\An]+(E A-Z 0-^}f)([0-9:]+)aO-9-}+)[\r\n}+" 
"aA-Z*MA-ZM]+[\r\nK 
"REPTALM ENVftrWK 

In the foregoing example, the message pattern is generally 30 
expressed in a pattern matching language generally 
described as "regular expressions", which is well known to 
those skilled in the art of computer science. 

The processor 16 is adapted f or executing a routine 28f or 
recognizing the prp.Hfttermiqgfi^neral^^ mes sag&^5 
patterns 26 within messages 30 received irom tne nerworu 
element 12 and/or messages 30 received for communication 
to the network element 12. When a block of a predetermined 
given message pattern is optional, any absence of the 



28 in the received message 30 as a generally expressed 
predetermined message pattern 26 if the pattern 28 in the 
received message 30 is encompassed by the generally 
expressed predetermined message pattern 26 even though 
15 the recognized pattern 28 in the received message 30 is not 
identical to the general expression of the predetermined 
message pattern 26. 

Examples of these rules follow: 

I. Letters, number and most punctuation characters match 
themselves. For example: 
Pattern "a" matches "a". 
Pattern "aB7" matches "aB7". 

II. Certain characters have special meaning, such as "*", 
"+". "?" and "1". For example: 



Pattern "a*" matches "", "a", 
Pattern "a+" matches "a", "aa 
Pattern "a?" matches or "a 
Pattern "alb" matches "a" or ' 



b". 



III. Complicated patterns can be built by using parentheses 

to indicate grouping. For example: 

Pattern (alb)* matches any combination of the letters a 
and b, such as "abbaaabb". 

The processor 16 is adapted for executing a routine 34 of 
recomposing a message 38 from the received message 30 in 
accordance with the generally expressed message pattern 26 
recognized upon execution of the message-pattern- 
recognition routine 28 and in accordance with the 
management-information protocol of the network element 



optional block in the received message is ignored during the 40 12 or the protocol of the operations support system 14, as 
message recognition routine 28 pursuant to a subroutine 31 appropraite. The message recomposition routine 34 includes 
so that the given message pattern can still be recognized a number of subroutines. 

even though the optional block is not included in the When the recomposed message 38 is to be sent to the 
received message 30. network element 12, the processor 16 executes a routine 40 

After recognizing the pattern of the received message 30, 45 of extracting the NEDL format of the recomposed message 



the processor 16 may then execute a routine 32 of deriving 
the class of the received message 30 in accordance with the 
recognized pattern as being within one of a plurality of 
different predetermined classes, such a GET message, a SET 
message or an ACTION message and the processor 16 then 
proceeds to execute a message recomposition routine 34 in 
accordance with the derived class of the message pattern. 

Some of the received messages 30 include a declaration 
classifying the pattern of the received message 30 as being 
within one of such plurality of different predetermined 
classes. Such a declaration of message-pattern class may be 
explicit and/or such a declaration may be implicit in an 
information-management operation defined by the received 
message. The processor 16 is adpated for executing a routine 
35 of determining the declared class of the recognized 
pattern. When the processor determines the declared class of 
a recognized message pattern in accordance with routine 35, 
the processor 16 then proceeds with message recomposition 
in accordance with the declared class of the message pattern. 

The processor 16 is adapted for executing the message 65 
pattern recognition routine 28, the message class derivation 
routine 32 and the declared -class-determination routine 35 



50 



55 



60 



38 from the NEDL file 18 in accordance with the message 
class determined by the message class derivation routine 32 
or in accordance with the declared-class-determination rou- 
tine 35. 

Examples of NEDL formats for SET, ACTION and GET 
messages follows: 
SET MESSAGE: ris-ext-cont 

PATTERN 

"RLS-EXT-CONT:<tid>:<aid>:<ctag>:;<conttype>;" 

ROLES 
NEID=tid 

MESSAGEID-ctag 
ATTRIBUTETYPE-conttype 
ATTRIBUTEVALUE="RLS" 
EXAMPLE OF MESSAGE 

"RLS-EXT-CONT:P[RELUNE0001 :CONT-2-2-0:OPR001 : ;FAN;" 

EXAMPLE OF MESSAGE 

"RLS-EXT-CONT:PIRELUNE0001 :CONT-01 -01 -3 0: AAAAAA- 
::CENTIX1;" 
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ACTION MESSAGE:rmv-eqpt 
PATTERN 

"RMV-EQPT:<tid>:<aid>:<ctag>:: 

ROLES 
NEIDotid 

MESSAGEID-ctag 
EXAMPLE OF MESSAGE 

"RMV-EQPT: PIRELLINE0001 : RALGH- 2-0-0 :FMV001 

GET MESSAGE:rtrv-ext-cont 
PATTERN 

"RTRV-EXT-CONT:<tid>:<aid>:<ctag>::<cx)nttype>;" 
ROLES 
NEID=tid 

MESSAGEID=ctag 
ATTRIBUTETYPE«conttype 
EXAMPLE OF MESSAGE 

"KTRV-EXT-CONT:PIRELUNE0001 :CONT-l-2- 
0:CON001::FAN;" 

For the foregoing examples, the network element 
management- information protocol is TL1. 

When the received message 30 is received from the 
network element 12, the processor 16 provides the recom- 
posed message 38 in accordance with the predetermined 
pattern of the received message 30 recognized upon execu- 
tion of the pattern recognition routine 28. In addition to 
autonomous messages, the messages 30 received from the 
network element 12 include response messages associated 
with the GET, SET and ACTION request messages sent to 
the network element 12. Such response messages are rec- 
ognized through execution of the message pattern recogni- 
tion routine 26 described above. Examples of response and 
error messages associated with the examples of the GET, 
SET and ACTION request messages set forth above follow: 
SET MESSAGE: rls-ext-cont 

REQUESTED RESPONSE 

PATTERN "<tll success header>" 

"<tll_resp_tertn>" 

EXAMPLE 

"\r\n PIRELLINE0001 96-01-29 16:36:55" 
"\r\nM OPR001 COMPLD" 
"\r\n;" 
EXAMPLE 

"\r\n PIRELLINE0001 95-11-23 12:44:42" 
"\r\nM AAAAAA COMPLD" 
"\r\n;" 
ERROR 

PATTERN "<tll_error_response>" 
EXAMPLE 

"\r\n PIRELLINE0001 96-01-29 16:36:55" 
"\r\nM OPRHDR DENY" 
"\r\n ENEQ" 
"\r\n /* Not Equipped V 
"\r\n;" 

ACTION MESSAGE:rmv-eqpt 
REQUESTED RESPONSE 
PATTERN "<tll_success_response>" 
EXAMPLE 

"\r\n PIRELLI NE0001 96-01-30 16:36:55" 
"\r\nM RMV001 COMPLD" 



10 



15 



20 



25 



30 



35 



45 



50 



60 



65 



"\r\n;" 
ERROR 

PATTERN "<tll_error__response>" 
EXAMPLE 

"V\n PIRELUNE0001 96-01-29 16:36:55" 
"\r\nM RMV001 DENY" 
"\r\n IDNV" 

"\r\n /* Input, Data Not valid */" 

"\r\n;" 

GET MESSAGE: rtrv-ext-cont 
REQUESTED RESPONSE 

PATTERN "<tll_success_header>" 

"<rtrv-ext-cont-repeating-row>" 

" <tll_resp_term>" 

EXAMPLE 

"V\n PIRELUNE0001 96-01-29 16:36:55" 
"\r\nM CON001 COMPLD" 
"\r\n \"CONT-l-2-0:FAN,CONTS,OPER\"" 
"\r\n;" 
ERROR 

PATTERN "<tll_error__response>" 
EXAMPLE 

"\r\n PIRELLINE0001 96-01-29 16:36:55" 
"\r\nM RTVHDR DENY" 
"\r\n IISP" 

"\r\n /* Input, Invalid Access Identifier */" 
"\5\n;" 

The processor 16 executes equivalent message recompo- 
sition subroutines 42, 43, 44, 46, 48 without regard as to 
whether the recomposed message 38 is to be sent to the 
network element 12 or the received message 30 was 
received from the network element 12. 

The processor 16 is adapted for executing a subroutine 42 
of extracting parameters from the received message 30; a 
subroutine 43 of transforming the extracted parameters 
pursuant to the NEDL file 18 to be in accordance with the 
protocol of the recomposed message 38; and a subroutine 44 
of assigning management roles to the recomposed message 
38 from the transformed parameters in accordance with the 
file map 19. 

The processor 16 is adapted for executing a subroutine 46 
of extracting from the received message 30 and including in 
the recomposed message 38 a common parameter referenced 
by the recognized message pattern 28 in a received message 
30 when such received message 30 indicates that such 
extracted parameter is to be repeated in such recomposed 
message 38 among a specified plurality of recomposed 
messages 38. Accordingly, the processor 16 is adapted for 
recomposing a plurality of different messages 38 respec- 
tively repeating a common portion of the received message 
30. 

The processor 16 is adapted for executing a subroutine 48 
of using predetermined defaults for completing the recom- 
posed message 38, such as when the received message 30 
did not include a block that was optional with regard to^_ 
recongnition of the recieved message. s \ 

The processor 16 is adapted for executing the message^ \ 
^composition routine 34, including the above-descmbed I 
subroutines 40, 42, 43, 44, 46 and 48 by a computer program / 
50 stored in a computer readable storage medium thaKis^/ 
embodied in the hardware of the processor 16 and/or in 
computer software. The storage medium is configured so as 
to define rules for causing the processor 16 to recompose 
messages by executing the recomposition routine 34, includ- 
ing the above-described subroutines 40, 42, 43, 44, 46 and 
48. 
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Referring again to FIG. 1, a NEDL interpreter 52 is processor 62 to be in accordance with the intermediate 

coupled to the NEDL file 18 for interpreting text-based management-information protocol. 

definitions of the structured NEDL format for entry into the Except as described above and in the following two 

NEDL file 18 so that the mediation device 10 may be paragraphs, the mediation device 54 is embodied and func- 

configured or reconfigurerd for a given network element 12 5 tions in the same manner as the mediation device 10, as 

.^'by adapting the NEDL file 18 to the management roles, described above with reference to FIGS, 1 and 2. 

parameters and resources of the given network element 12. The NEDL processor 62 is adapted for executing the 

The myHiafl'pn device 10 canjil j n hr rfronfipirrri by nmvin message pattern recognition routine 28 by a computer pro- 

l^ing ^i diffnrrnt NbUL lij^jTj^ fr^rn the memory of the gram 66 stored in a computer readable storage medium that 



computer embodying the mediation device 10. Accordingly 10 is embodied in the hardware of the NEDL processor 62 
the mediation device 10 can be reconfigured dynamically in and/or in computer software. The storage medium is con- 
accordance with management-information protocol changes figured so as to definejulesjw ^ 

in the communication network and/or the network elements 62 to recognize different generally expressed predetermined 

12. message patterns 26 within received messages 30 having a 

In an alternative preferred embodiment of the present 15 format in accordance with either the network-element 

invention, as shown in FIG. 3, a mediation device 54 is management-information protocol or the ^jntermediate 

combined with an application interface unit 56 for mediating manage ment-information protocol. 

information management in a communications network for *S i ne mediation device 54 does not include a separate file 

communications between a given network element 58 and map for enabling message recomposition from the NEDL 

an operations support system 60. The mediation device 54 20 format to the management-information protocol of the 

includes a NEDL processor 62 and a NEDL file 64. operations support system 60. The NEDL processor 62 is 

The mediation device 54 is adapted for mediating infor- adapted for executing a subroutine 44 of assigning manage- 
mation management for communications between the net- ment roles to the recomposed message 38 from the trans- 
work element 58, which has a given management- formed parameters in accordance with the NEDL file 64. 
information protocol, and the application interface unit 56, 25 Referring to FIG. 4 a preferred embodiment of a config- 
which has an intermediate management-information proto- urable system for mediating information management in a 
col that is different from the network-element management- communications network between a network element 80 
information protocol. having a given management-information protocol and a first 

The NEDL file 64 defines a structured network-element- operations support system 82 and/or a second operations 

description-language (NEDL) format referencing 30 support system 84 respectively having different 

information-management roles pertaining to the given net- management-information protocols that are different that the 

work element 58 in accordance with the network-element given network-element management-information protocol, 

management-information protocol and in accordance with includes a configurable mediation device 86 and a control 

the intermediate management-information protocol. The unit 88. 

NEDL processor 62 is coupled to the NEDL file 64 and 35 ** < ft e-^errrflgurable mediation dev ice 86 is adapted to r 

adapted for recompensing messages received for communi- recomposing mes sages received to^ ^ommim ication to J hg_ 

cation to the network element 58 to be in accordance with network^emsnt-80- tO-be„ in accordance with the network- . ' 

the network-element management-information protocol and element management-information protocol, for recompos- 

for recomposing messages received from the network ele- ing messages received from the network element 80 for 

ment 58 for communication to the application interface 40 communication to the first operations support system 82 to 

device 56 to be in accordance with the intermediate be in accordance with the first operations-support -system 

management-information protocol. management-information protocol and for recomposing 

A NEDL interpreter 52 is coupled to the NEDL file 64 for messages received from the network element 80 for corn- 
interpreting text-based definitions of the structured NEDL munication to the second operations support system 84 to be 
format for entry into the NEDL file 64 so that the mediation 45 in accordance with the second operations-support-system 
device 54 may be configured for a given network element 58 management-information protocokjjiecojgg]^^ 
by adapting the NEDL file 64 to the management roles, tion devjc£86is3Qftw^ 

parameters and resources of the given network element 58. "of different configuration s and may be configured direc tly 

The application interface device 56 is adapted for medi- und er control of the control uniFSH. 
ating information management for communications between 50 'I Tie control unit 88 is adapted for selectively causing the 
the NEDL processor 62 and the operations support system mediation device 86 to be configured for recomposing 
60, which has an management-information protocol that is messages received from the network element 80 for corn- 
different from the network-element management- munication to the first operations support system 82 to be in 
information protocol and the intermediate management- accordance with the first operations-support-system 
information protocol. The application interface device 56 55 management-information protocol and/or to be configured 
includes an application-interface file 68 and an application- for recomposing messages received from the network ele- 
interface processor 70. The application-interface file 68 ment 80 for communication to the second operations support 
maps the relationship between the operations-support- system 84 to be in accordance with the second operations- 
system protocol and the intermediate management- support-system management-information protocol. The con- 
information protocol. The application-interface processor 70 60 trol unit 88 includes a configuration information file 90 for 
is coupled to the application-interface file 68 and to the defining the configuration of the mediation device 86. The 
NEDL processor 62 for recomposing messages received control unit 88 may be a general purpose computer operating 
from the NEDL processor 62 for communication to the under the control of the computer operating system for the 
operations support system 60 to be in accordance with the communications network; and the configuration information 
operations-support-system management-information proto- 65 file 90 may be stored in a memory of said computer, 
col and for recomposing messages received from the opera- Referring to FIG. 5, a preferred embodiment of the 
tions support system 60 for communication to the NEDL configurable mediation device 86 includes a NEDL proces- 
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sor 92, a NEDLfile 94, a first application interface device 96 rality of different configurations and may be configured 

and a second application interface device 98. directly under control of the control unit 108. 

The NEDL file 94 defines a structured network-element- The control unit 108 is adapted for selectively causing the 
description -language (NEDL) format referencing mediation device 106 to be configured for recomposing 
information-management roles pertaining to the given net- 5 messages received for communication to the first network 
work element 80 in accordance with the network-element element 102 to be in accordance with the first network- 
management-information protocol and in accordance with element management-information protocol and for recom- 
an intermediate management-information protocol that is posing messages received from the first network element 
different from the network-element management- 102 for communication to the operations support system 100 
information protocol and the first and second operations- 10 to be in accordance with the operations-support-system 
support-system management-information protocols; and the management-information protocol and/or to be configured 
NEDL processor 92 is coupled to the NEDL file 94 for for recomposing messages received for communication to 
recomposing messages received for communication to the the second network element 104 to be in accordance with the 
network element 80 to be in accordance with the network- second network-element management-information protocol 
element management-information protocol and for recom- 15 and for recomposing messages received from the second 
posing messages received from the network element 80 for network element 104 for communication to the operations 
communication to the first and second application interface support system 100 to be in accordance with the operations- 
devices 96, 98 to be in accordance with the intermediate support-system management-information protocol. The con- 
management-information protocol. Preferably, the NEDL trol unit 108 includes a configuration information file 110 for 
processor 92 is embodied as described above with reference 20 defining the configuration of the mediation device 106. The 
to FIG. 3. control unit 108 may be a general purpose computer oper- 

The first application interface device 96 is adapted for ating under the control of the computer operating system for 

mediating information management for communications the communications network; and the configuration infor- 

between the NEDL processor 92 and the first operations mation file 110 may be stored in a memory of said computer, 

support system 82; and the second application interface 25 Referring to FIG. 7, one preferred embodiment of the 

device 98 is adapted for mediating information management configurable mediation device 106 includes a NEDL pro- 

for communications between the NEDL processor 92 and cessor 112, a first NEDL file 114, a second NEDL file 116 

the second operations support system 84. The first and and an application interface device 118. 

second application interface devices 96, 98 may be embod- The first NEDL file 114 defines a structured network- 

ied as described above with reference to FIG. 3. 30 element-description-language (NEDL) format referencing 

In accordance with the content of configuration informa- information-management roles pertaining to the first net- 
tion file 90, the control device 88 configures the mediation work element 102 in accordance with the first network- 
unit 86 to effect communications between the network element management-information protocol and in accor- 
element 80 and either or both of the first and second dance with an intermediate management-information 
operations support systems 82, 84 by selectively enabling or 35 protocol that is different from the first and second network- 
disabling communications between the mediation device 86 element management-information protocols and the 
and the first and second operations support systems 82, 84 operations-support -system management-information proto- 
respectively, or, when the mediation device 86 is embodied col; and the second NEDL file 116 defines a structured 
as shown in FIG. 5, by selectively enabling or disabling NEDL format referencing information-management roles 
communications between the NEDL processor 92 and the 40 pertaining to the second network element 104 in accordance 
first and second application interface devices 96, 98 respec- with the second network-element management-information 
tively. protocol and in accordance with the intermediate 

Referring to FIG. 6, a preferred embodiment of a config- management-information protocol, 
urable system for mediating information management in a The NEDL processor 112 is coupled to the first NEDLfile 
communications network between an operations support 45 114 for recomposing messages received for communication 
system 100 having a given management-information proto- to the first network element 102 to be in accordance with the 
col and a first network element 102 and/or a second network first network-element management-information protocol 
element 104 respectively having different management- and for recomposing messages received from the first net- 
information protocols that are different from the operations- work element 102 for communication to the application 
support-system management-information protocol includes 50 interface device 118 to be in accordance with the interme- 
a configurable mediation device 106 and a control unit 108. diate management-information protocol. The NEDLproces- 

The configurable mediation device 106 is adapted for sor 112 also is coupled to the second NEDL file 116 for 

recomposing messages received for communication to the recomposing messages received for communication to the 

first network element 102 to be in accordance with the first second network element 104 to be in accordance with the 

network-element management-information protocol, for 55 second network-element management-information protocol 

recomposing messages received for communication to the and for recomposing messages received from the second 

second network element 104 to be in accordance with the network element 104 for communication to the application 

second network-element management-information protocol, interface device 118 to be in accordance with the interme- 

for recomposing messages received from the first network diate management-information protocol. Preferably, the 

element 102 for communication to the operations support 60 NEDL processor 112 is embodied as described above with 

system 100 to be in accordance with the operations-support- reference to FIG. 3. 

system management-information protocol and for recom- The NEDL processor 112 is adapted for accessing mul- 

posing messages received from the second network element tiple NEDL files 114, 116 simultaneously for recomposing 

104 for communication to the operations support system to messages for different destinations simultaneously. The 

be in accordance with the operations-support-system 65 name of the NEDL file 114, 116 used for mediating com- 

management-information protocol. The configurable media- mumcations with a given operations support system 100 

tion device 106 is software modifiable for forming a plu- must be specified network element in the messages received 
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by the mediation NEDL processor 112. The NEDL processor between the NEDL processor 112 and the first and second 

112 can be adapted to allow multiple mediation functions to NEDL files 114, 116 respectively, or, when the mediation 

be performed in parallel by using the UNIX'forkO* system device 106 is embodied as shown in FIG. 8, by selectively 

call before accessing the NEDL file 114, 116. The enabling or disabling communications between the first 

UNlX'forkO* system allows multiple copies of the same 5 NEDL processor 120 and either the first NEDL file 114 or 

program to be run on the same UNIX system so that the the application interface device 128 and/or between the 

NEDL processor 112 can effectively function like multiple second NEDL processor 122 and either the second NEDL 

mediation devices running one protocol each. file 116 or the application interface device 128 respectively. 

The application interface device 118 is adapted for medi- Referring to FIG. 9, a preferred embodiment of a config- 
ating information management for communications between 10 urable system for mediating information management in a 
the NEDL processor 112 and the operations support system communications network between a plurality of network 
100. The application interface device 118 may be embodied elements 130, 132 respectively having different 
as described above with reference to FIGS. 3 or 4. management-information protocols and a plurality of opera- 
Referring to FIG. 8, another preferred embodiment of the lions support systems 134, 136 respectively having different 
configurable mediation device 106 includes a first NEDL is management-information protocols that are different from 
processor 120, a second NEDL processor 122, a first NEDL the network-element management-information protocols 
file 124, a second NEDL file 126 and an application interface includes a plurality of configurable mediation devices 138, 
device 128. 140 and a control unit 142. 

The first NEDL file 124 defines a structured network- Each of the mediation devices 138, 140 is adapted for 
element-description-language (NEDL) format referencing 20 recomposing messages received for communication to the 
information-management roles pertaining to the first net- respective network elements 130, 132 to be in accordance 
work element 102 in accordance with the first network- with the network-element management-information proto- 
element management-information protocol and in accor- col of the respective network element 130, 132 and for 
dance with an intermediate management-information recomposing messages received from the respective net- 
protocol that is different from the first and second network- 25 work elements 130, 132 for communication to the respective 
element management-information protocols and the operations support systems 134, 136 to be in accordance 
operations-support-system management-information proto- with the operations-support-system management- 
col; and the second NEDL file 126 defines a structured information protocol for the respective operations support 
NEDL format referencing information-management roles system 134, 136. Each of the configurable mediation devices 
pertaining to the second network element 104 in accordance 30 138, 140 may be connected to one or more of the network 
with the second network-element management- information elements 130, 132. The configurable mediation devices 138, 
protocol and in accordance with the intermediate 140 are software modifiable for forming a plurality of 
management-information protocol. different configurations and may be configured directly 

The first NEDL processor 120 is coupled to the first under control of the control unit 142. 
NEDL file 124 for recomposing messages received for 35 The control unit 142 is coupled to the mediation devices 
communication to the first network element 102 to be in 138, 140 for causing the mediation devices 138, 140 to be 
accordance with the first network-element management- configured for communication between different combina- 
information protocol and for recomposing messages tions of selected network elements 130, 132 and selected 
received from the first network element 102 for coramuni- operations support systems 134, 136 by selectively causing 
cation to the application interface device 128 to be in 40 the respective mediation devices to be configured for recom- 
accordance with the intermediate management-information posing messages received for communication to the selected 
protocol. The second NEDL processor 122 is coupled to the network element to be in accordance with the network- 
second NEDL file 126 for recomposing messages received element management-information protocol for the selected 
for communication to the second network element 104 to be network element and to be configured for recomposing 
in accordance with the second network- element 45 messages received from the selected network element for 
management-information protocol and for recomposing communication to the selected operations support system to 
messages received from the second network element 104 for be in accordance with the operations-support-system 
communication to the application interface device 128 to be management-information protocol for the selected opera- 
in accordance with the intermediate management- tions support system. The control unit 142 includes a con- 
information protocol. Preferably, the first NEDL processor so figuration information file 144 for defining the configuration 
120 and the second NEDL processor 122 are embodied as of the mediation devices 138, 140. The control unit 142 may 
described above with reference to FIG. 3. be a general purpose computer operating under the control 
The application interface device 128 is adapted for medi- of the computer operating system for the communications 
ating information management for communications between network; and the configuration information file 144 may be 
the first NEDL processor 120 and/or the second NEDL 55 stored in a memory of said computer, 
processor 122 and the operations support system 100. The Referring to FIG. 10, a preferred embodiment of the 
application interface device 128 may be embodied as configurable mediation devices 138, 140 includes a NEDL 
described above with reference to FIGS. 3 or 4. processor 146, a first NEDL file 148, a second NEDL file 
In accordance with the content of configuration informa- 150 and a first application interface device 152 and a second 
tion file 110, the control unit 108 configures the mediation 60 application interface device 154. The NEDL processor 146 
unit 106 to effect communications between the operations and the first and second NEDL files 148, 150 are coupled 
support system 100 and either or both of the first and second together and function in the same manner as described above 
network elements 102, 104 by selectively enabling or dis- with reference to FIG, 7. 

abling communications between the mediation unit 106 and The first application interface device 152 is adapted for 

the first and second network elements 102, 104 respectively, 65 mediating information management for communications 

or, when the mediation device 106 is embodied as shown in between the NEDL processor 146 and one operations sup- 

FIG. 7, by selectively enabling or disabling communications port system 134 and the second application interface device 
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154 is adapted for mediating information management for network element 158 to be in accordance with the second 
communications between the NEDL processor 146 and network-element management-information protocol and for 
another operations support system 136. Each application recomposing messages received from the second network 
interface device 152, 154 may be embodied as described element 158 for communication to the first operations sup- 
above with reference to FIGS. 3 or 4. 5 port system 160 to be in accordance with the first operations- 

In a preferred embodiment (not shown) of the configura- support-system management-information protocol. The 

tion devices 138, 140 of FIG. 9 alternative to the embodi- fourth mediation device 170 is adapted for recomposing 

ment shown in FIG. 10, a separate NEDL processor 146 is messages received for communication to the second network 

coupled to each NEDL file 148, 150 and is coupled to each element 158 to be in accordance with the second network- 

of the application interface devices 152, 154. 10 element management -information protocol and for recom- 

Although the system of FIG. 9 is shown for use with two posing messages received from the second network element 
network elements 130, 132 and two operations support 158 for communication to the second operations support 
systems 134, 136, the system of FIG. 9 may be adapted for system 162 to be in accordance with the second operations- 
use with any number of network elements and any number support-system management- information protocol, 
of operations support systems by including an appropriate 15 The connection circuits 172, 173 are adapted for selec- 
number of mediation devices 138, 140. tively connecting the first mediation device 164 between the 

In accordance with the content of configuration informa- first network element 156 and the first operations support 

tion file 144, the control devices 142 configures the media- system 160, connecting the second mediation device 166 

tion units 138, 149 to effect communications between dif- between the first network element 156 and the second 

ferent combinations of selected network elements 130, 132 20 operations support system 162, connecting the third media- 

and selected operations support systems 134, 136 by selec- tion device 168 between the second network element 158 

tively enabling or disabling communications between the and the first operations support system 160, and/or connect - 

mediation devices 138, 140 and selected network elements ing the fourth mediation device 170 between the second 

130, 132 respectively, by selectively enabling or disabling network element 158 and the second operations support 

communications between the mediation devices 138, 140 25 system 162. The connection circuits 172, 173 may include a 

and selected operations support systems 134, 136 cross-point switch in a telephone system, a routing module 

respectively, or, when the mediation device 138 is embodied in a communication system, a TCP/IP (Internet) connection 

as shown in FIG. 10, by selectively enabling or disabling or any other means for connecting a mediation device 164, 

communications between the NEDL processor 146 and the 166, 168, 170 with a network element 156, 158 or an 

first and second NEDL files 148, 150 respectively, or by 30 operations support system 160, 162. 

selectively enabling or disabling communications between The control unit 174 is coupled to the connection circuits 

the NEDL processor 146 and the first and second application 172, 173 for selectively causing the connection circuits 172, 

interface devices 152, 154 respectively. 173 to connect the first mediation device 164 between the 

Referring to FIG. 11, a preferred embodiment of a con- first network element 156 and the first operations support 
figurable system for mediating information management in 35 system 160, to connect the second mediation device 166 
a communications network between a first network element between the first network element 156 and the second 
156 and/or a second network element 158 respectively operations support system 162, to connect the third media- 
having different management-information protocols and a tion device 168 between the second network element 158 
first operations support system 160 and/or a second opera- and the first operations support system 160, and/or to 
tions support system 162 respectively having different first 40 connect the fourth mediation device 170 between the second 
and second management-information protocols that are dif- network element 158 and the second operations support 
ferent from the network-element management-information system 162. The control unit 174 includes a configuration 
protocols includes a first mediation device 164, a second information file 176 for defining the selective connections 
mediation device 166, a third mediation device 168, a fourth effected by the connection circuits 172, 173. The control unit 
mediation device 170, connection circuits 172, 173 and a 45 174 may be a general purpose computer operating under the 
control unit 174. control of the computer operating system for the communi- 

Each mediation device 164, 166, 168, 170 is specifically cations network; and the configuration information file 176 
adapted for mediating communications between one type of may be stored in a memory of said computer, 
network element 156, 158 and one type of operations Preferred embodiments of the respective mediation 
support system 160, 162. The first mediation device 164 is 50 devices 164, 166, 168, 170 may include a mediation device 
adapted for recomposing messages received for communi- 10, as described with reference to FIG. 1, or a combination 
cation to the first network element 156 to be in accordance of a NEDL processor 62, a NEDL file 64 and an application 
with the first network-element management-information interface device 56 as described with reference to FIG. 3. 
protocol and for recomposing messages received from the In alternative preferred embodiments, the mediation 
first network element 156 for communication to the first 55 devices of the present invention described with reference to 
operations support system 160 to be in accordance with the FIGS. 1-3 are adapted for mediating communications 
first operations-support-system management-information between devices other than network elements and operations 
protocol. The second mediation device 166 is adapted for support systems. In one such set of alternative embodiments, 
recomposing messages received for communication to the the mediation devices of FIGS. 1-3 are adapted for medi- 
first network element 156 to be in accordance with the first 60 ating communications between a computer having one 
network-element management-information protocol and for protocol, such as UNIX, and a computer input device having 
recomposing messages received from the first network ele- a different protocol, such as DOS, wherein the reference file 
ment 156 for communication to the second operations defining a structured format referencing information- 
support system 162 to be in accordance with the second management roles references the information-management 
operations-support-system management-information proto- 65 roles pertaining to the computer in accordance with the 
col. The third mediation device 168 is adapted for recom- protocol of the computer; and the processor is coupled to the 
posing messages received for communication to the second reference file and adapted for recomposing messages 
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received for communication to the computer to be in accor- parameters in said received message when recognizing said 

dance with the protocol of the computer and for recompos- predetermined message patterns. 

ing messages received from the computer for communica- 7. A device according to claim 6, wherein the processor is 

tion to the computer input device to be in accordance with adapted for using predetermined defaults for said absent 

the protocol of the computer input device or to be in 5 optional blocks when recomposing said message, 

accordance with an intermediate protocol. 8. A device according to claim 4, wherein the processor is 

In alternative preferred embodiments, the systems of the adapted for deriving the class of the received message in 

present invention described with reference to FIGS. 4-11 are accordance with the recognized recognized message pattern 

adapted for mediating communications between devices as bemg within one of a plurality of different predetermined 

other than network elements and operations support sys- 30 classes and for executing said message recomposition in 

terns. In one such set of alternative embodiments, the accordance with the derived class of the message pattern, 

systems of FIGS. 4-11 are adapted for mediating commu- 9. Adevice according to claim 8 for use when the received 

nications between computers having different protocols, message includes a declaration classifying the pattern of the 

such as DOS and UNIX. received message as being within one of said plurality of 

The advantages specifically stated herein do not neces- 15 different predetermined classes, 

sarily apply to every conceivable embodiment of the present wherein the processor is adapted for determining the 

invention. Further, such stated advantages of the present declared class of said recognized message pattern and 

invention are only examples and should not be construed as for executing said message recomposition in accor- 

the only advantages of the present invention. dance with the declared class of the message pattern 

While the above description contains many specificities, 2 o notwithstanding the derived class of the message pat- 

these should not be construed as limitations on the scope of tern. 

the present invention, but rather as examples of the preferred 10. A device according to claim 4, wherein the processor 

embodiments described herein. Other variations are possible is adapted for executing said message recompositions in 

and the scope of the present invention should be determined accordance with said recognized patterns, 

not by the embodiments described herein but rather by the 2 5 ^ device according to claim 10, wherein said param- 

claims and their legal equivalents. eter blocks respectively have a defined syntax; and 

What is claimed is: wherein the processor is adapted for extracting from the 

1. A device for mediating information management in a received message for use in said message recomposi- 
communications network between a network element hav- tion the parameters referenced by the predetermined 
ing a given management -information protocol and an opera- 30 message pattern recognized by the processor. 

tions support system having a different management- 12. A device according to claim 4, wherein the processor 

information protocol, comprising is adapted for recomposing a plurality of different messages 

a NEDL file defining a structured network-element- respectively repeating a common portion of said received 

description-language NEDL format referencing message. 

information -management roles pertaining to the given 35 13. Adevice according to claim 3, wherein the NEDL file 

network element in accordance with the network- also defines resources of the network element in terms of 

element management- information protocol; and information managed by said messages, 

a processor coupled to the NEDL file and adapted for I 4 - A device according to claim 13, wherein said 

recomposing messages received for communication to resources definition includes constructs respectively defin- 

the network element to be in accordance with the 40 ing descriptions of information pertaining to the resources, 

network-element management-information protocol attributes of the information pertaining to the resources and 

and for recomposing messages received from the net- mose °f said different message patterns that apply to the 

work element for communication to the operations resources. 

support system to be in accordance with the operations- 15. Adevice according to claim 14, wherein the processor 

support-system management-information protocol. 45 is adapted for recognizing said predetermined message 

2. Adevice according to claim 1, further comprising a patterns within messages received from the network element 
map file mapping an association between the operations- and/or messages received for communication to the network 
support-system -protocol and the structured NEDL format element, and is adapted for executing said message recom- 
and coupled to the processor for enabling the processor to position in accordance with the recognized predetermined 
recompose messages in accordance with such mapped asso- 50 message pattern and in accordance with said resource con- 
ciation. structs. 

3. A device according to claim 1, wherein the structured 16 A device for mediating information management in a 
format includes a plurality of different predetermined mes- communications network for communications with a given 
sage patterns respectively containing different combinations network element having a given management-information 
of references to blocks of parameters respectively having an 55 protocol, comprising 

assigned information-management role. a NEDL file defining a structured network-element- 

4. Adevice according to claim 3, wherein the processor is description -language NEDL format referencing 
adapted for recognizing said predetermined message pat- information-management roles pertaining to the given 
terns within messages received from the network element network element in accordance with said network- 
and/or messages received for communication to the network 60 element management-information protocol and in 
element. accordance with an intermediate management- 

5. Adevice according to claim 4, wherein the processor is information protocol that is different from said 
coupled to the NEDL file and adapted for creating general network-element management-information protocol; 
expressions of the different predetermined message patterns and 

in order to enable said message-pattern recognition. 65 a NEDL processor coupled to the NEDL file and adapted 

6. Adevice according to claim 4, wherein the processor is for recomposing messages received for communication 
adapted for ignoring the absence of optional blocks of to the network element to be in accordance with said 



03/02/2004, EAST version: 1.4.1 



6,052, 

21 

network-element management-information protocol 
and for recomposing messages received from the net- 
work element for further communication to be in 
accordance with said intermediate management- 
information protocol. 5 

17. A device according to claim 16, in combination with 
an application interface device for mediating information 
management in said communications network between the 
network element and an operations support system having a 
management-information protocol that is different from said 10 
network-element management-information protocol and 
said intermediate management-information protocol, 
wherein the application interface device is adapted for 
mediating information management for communications 
between the NEDL processor and said operations support 15 
system. 

18. A combination according to claim 17, wherein the 
application interface device comprises 

an application-interface file mapping a relationship 
between the operations-support-system protocol and 2 o 
the intermediate management-information protocol; 
and 

an application-interface processor coupled to the 
application-interface file and to the NEDL processor 
for recomposing messages received from the NEDL 25 
processor for communication to the operations support 
system to be in accordance with said operations- 
support-system management-information protocol and 
for recomposing messages received from the opera- 
tions support system for communication to the NEDL 30 
processor to be in accordance with the intermediate 
management-information protocol. 

19. A device according to claim 16, wherein said network- 
element-description-language format includes a plurality of 
different predetermined message patterns respectively con- 35 
taining different combinations of references to blocks of 
parameters respectively having a defined syntax and an 
assigned information-management role. 

20. A device according to claim 19, wherein the processor 

is adapted for recognizing said predetermined message 40 
patterns within messages received from the network element 
and/or messages received for communication to the network 
element. 

21. A device according to claim 20, wherein the processor 

is coupled to the NEDL file for creating general expressions 45 
of the different predetermined NEDL-format message pat- 
terns in order to enable said message-pattern recognition. 

22. A device according to claim 20, wherein the processor 
is adapted for ignoring the absence of optional blocks of 
parameters in said received message when recognizing said 50 
predetermined message patterns. 

23. A device according to claim 22, wherein the processor 
is adapted for using predetermined defaults for said absent 
optional blocks when recomposing said message. 

24. A device according to claim 20, wherein the processor 55 
is adapted for deriving the class of the received message in 
accordance with the recognized message pattern as being 
within one of a plurality of different predetermined classes 
and for executing said message recomposition in accordance 
with the derived class of the recognized message pattern. 60 

25. A device according to claim 24 for use when the 
received message includes a declaration classifying the 
pattern of the received message as being within one of said 
plurality of different predetermined classes, 

wherein the processor is adapted for determining the 65 
declared class of said recognized message pattern and 
for executing said message recomposition in accor- 
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dance with the declared class of the message pattern 
notwithstanding the derived class of the recognized 
message pattern. 

26. A device according to claim 20, wherein the processor 
is adapted for executing said message recompositions in 
accordance with said recognized message patterns. 

27. A device according to claim 26, wherein said param- 
eter blocks respectively have a defined syntax; and 

wherein the processor is adapted for extracting from the 
received message for use in said message recomposi- 
tion the parameters referenced by the predetermined 
message pattern recognized by the processor. 

28. A device according to claim 20, wherein the processor 
is adapted for recomposing a plurality of different messages 
respectively repeating a common portion of said received 
message. 

29. A device according to claim 19, wherein the NEDL 
file also defines resources of the network element in terms of 
information managed by said recomposed messages. 

30. A device according to claim 29, wherein said 
resources definition includes constructs respectively defin- 
ing descriptions of information pertaining to the resource, 
attributes of the information pertaining to the resource and 
those of said different message patterns that apply to the 
resource. 

31. A device according to claim 30, wherein the processor 
is adapted for recognizing said predetermined message 
patterns within messages received from the network element 
and/or messages received for communication to the network 
element, and is adapted for executing said message recom- 
position in accordance with the recognized predetermined 
message pattern and in accordance with said resource con- 
structs. 

32. A computer readable storage medium for use with a 
processor included in a system for mediating information 
management in a communication network for communica- 
tion with a network element having a given management- 
information protocol, 

wherein the storage medium is configured so as to define 
a structured network-element-description-language 
format for the given network element referencing 
information-management roles pertaining to the given 
network element in accordance with said network- 
element management -information protocol and thereby 
enable the processor to recompose messages received 
for communication to the network element to be in 
accordance with said network-element management- 
information protocol and to recompose messages 
received from the network element for further commu- 
nication to be in accordance with a protocol that is 
different from said network-element management- 
information protocol; 

wherein said network-element-description-language for- 
mat includes a plurality of different predetermined 
message patterns respectively containing different 
combinations of references to blocks of parameters 
respectively having a defined syntax and an assigned 
information-management role. 

33. A computer readable storage medium for use with a 
processor included in a system for mediating information 
management in a communication network for communica- 
tion with a network element having a given management- 
information protocol, 

wherein the storage medium is configured so as to define 
a structured network-element-description-language 
format for the given network element referencing 
information-management roles pertaining to the given 
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network element in accordance with said network- 
element management-information protocol and thereby 
enable the processor to recompose messages received 
for communication to the network element to be in 
accordance with said network-element management- 
information protocol and to recompose messages 
received from the network element for further commu- 
nication to be in accordance with a protocol that is 
different from said network-element management- 
information protocol, and further configured so as to 
map an association between an operations-support- 
system protocol and the structured network-element- 
description-language format and thereby enable the 
processor to recompose said messages in accordance 
with said mapped association. 

34. A computer readable storage medium for use with a 
processor included in a system for mediating information 
management in a communication network for communica- 
tion with, a network element having a given management- 
information protocol, 

wherein the storage medium is configured so as to define 
rules for causing the processor to recompose messages 
received for communication to the network element to 
be in accordance with said network-element 
management-information protocol and to recompose 
messages received from the network element for fur- 
ther communication to be in accordance with a protocol 
that is different from said network-element 
management-information protocol by causing the pro- 
cessor to extract parameters from the received message; 
to transform the extracted parameters to be in accor- 
dance with the protocol of the recomposed message; 
and to assign management roles to the recomposed 
message from the transformed parameters; 

wherein said rules also cause the processor to recompose 
a plurality of different messages respectively repeating 
a common portion of said received message. 

35. A system for mediating information management in a 
communications network between a network element hav- 
ing a given management-information protocol and a first 
operations support system and/or a second operations sup- 
port systems respectively having different first and second 
management-information protocols that are different from 
the network-element management-information protocol, 
comprising 

a configurable mediation device for recomposing mes- 
sages received for communication to the network ele- 
ment to be in accordance with said network-element 
management-information protocol, for recomposing 
messages received from the network element for com- 
munication to said first operations support system to be 
in accordance with said first operations-support-system 
management-information protocol and for recompos- 
ing messages received from the network element for 
communication to said second operations support sys- 
tem to be in accordance with said second operations- 
support-system management-information protocol; and 

a control unit for selectively causing the mediation device 
to be configured for recomposing messages received 
from the network element for communication to said 
first operations support system to be in accordance with 
said first operations-support-system management- 
information protocol and/or to be configured for recom- 
posing messages received from the network element for 
communication to said second operations support sys- 
tem to be in accordance with said second operations- 
support-system management-information protocol; 
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wherein the control unit includes a configuration infor- 
mation file for defining the configuration of the media- 
tion device. 

36. A system for mediating information management in a 
communications network between a network element hav- 
ing a given management-information protocol and a first 
operations support system and/or a second operations sup- 
port systems respectively having different first and second 
management-information protocols that are different from 
the network-element management-information protocol, 
comprising 

a configurable mediation device for recomposing mes- 
sages received for communication to the network ele- 
ment to be in accordance with said network-element 
management-information protocol, for recomposing 
messages received from the network element for com- 
munication to said first operations support system to be 
in accordance with said first operations-support -system 
management-formation protocol and for recomposing 
messages received from the network element for com- 
munication to said second operations support system to 
be in accordance with said second operations-support- 
system management-information protocol; and 
a control unit for selectively causing the mediation device 
to be configured for recomposing messages received 
from the network element for communication to said 
first operations support system to be in accordance with 
said first operations-support-system management- 
information protocol and/or to be configured for recom- 
posing messages received from the network element for 
communication to said second operations support sys- 
tem to be in accordance with said second operations- 
support-system management-information protocol: 
wherein the mediation device comprises 

a NBDL file defining a structured network-element- 
description-language NEDL format referencing 
information-management roles pertaining to said 
network element in accordance with the 
management-information protocol of said network 
element and in accordance with an intermediate 
management-information protocol that is different 
from said network-element management- 
information protocol; 
a NEDL processor coupled to the NEDL file for said 
recomposing of messages from or for communica- 
tion to said network element, wherein the NEDL 
processor is coupled to the NEDL file for recompos- 
ing messages received for communication to said 
network element to be in accordance with the 
network-element management-information protocol 
and for recomposing messages received from said 
network element for further communication to be in 
accordance with said intermediate management- 
information protocol; and 
a first application interface device coupled to the NEDL 
processor for mediating information management for 
communications between the NEDL processor and 
said first operations support systems by recomposing 
messages received from the NEDL processor for 
communication to said first operations support sys- 
tem to be in accordance with the management- 
information protocol of said first operations support 
system and for recomposing messages received from 
said first operations support system for communica- 
tion to the NEDL processor to be in accordance with 
the intermediate management-information protocol; 
and 
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a second application interface device coupled to the 
NEDL processor for mediating information manage- 
ment for communications between the NEDL pro- 
cessor and said second operations support systems 
by recomposing messages received from the NEDL 5 
processor for communication to said second opera- 
tions support system to be in accordance with the 
management-information protocol of said second 
operations support system and for recomposing mes- 
sages received from said second operations support 10 
system for communication to the NEDL processor to 
be in accordance with the intermediate management- 
information protocol. 

37. A system according to claim 36, wherein the control 
unit is adapted for configuring the mediation device to effect 15 
communications between the network element and either or 
both of the first and second operations support systems by 
selectively enabling or disabling communications between 
the NEDL processor and the first and second application 
interface devices respectively. 2 o 

38. A system for mediating information management in a 
communications network between an operations support 
system having a given management-information protocol 
and a first network element and/or a second network element 
respectively having different management-information pro- 
tocols that are different from the operations-support-system 
management-information protocol, comprising 

a configurable mediation device for recomposing mes- 
sages received for communication to the first network 
element to be in accordance with said first network- 30 
element management-information protocol, for recom- 
posing messages received for communication to the 
second network element to be in accordance with said 
second network-element management-information 
protocol, for recomposing messages received from the 35 
first network element for communication to said opera- 
tions support system to be in accordance with said 
operations-support-system management-information 
protocol and for recomposing messages received from 
the second network element for communication to said 40 
operations support system to be in accordance with said 
operations-support-system management-information 
protocol; and 

a control unit for selectively causing the mediation device 
to be configured for recomposing messages received 45 
for communication to the first network element to be in 
accordance with said first network-element 
management-information protocol and for recompos- 
ing messages received from the first network element 
for communication to said operations support system to 50 
be in accordance with said operations-support-system 
management-information protocol and/or to be config- 
ured for recomposing messages received for commu- 
nication to the second network element to be in accor- 
dance with said second network-element management- 55 
information protocol and for recomposing messages 
received from the second network element for commu- 
nication to said operations support system to be in 
accordance with said operations-support-system 
management-information protocol; 60 

wherein the control unit includes a configuration infor- 
mation file for defining the configuration of the media- 
tion device. 

39. A system for mediating information management in a 
communications network between an operations support 65 
system having a given management-information protocol 
and a first network element and/or a second network element 



respectively having different management-information pro- 
tocols that are different from the operations-support-system 
management-information protocol, comprising 

a configurable mediation device for recomposing mes- 
sages received for communication to the first network 
element to be in accordance with said first network- 
element management-information protocol, for recom- 
posing messages received for communication to the 
second network element to be in accordance with said 
second network-element management-information 
protocol, for recomposing messages received from the 
first network element for communication to said opera- 
tions support system to be in accordance with said 
operations-support-system management-information 
protocol and for recomposing messages received from 
the second network element for communication to said 
operations support system to be in accordance with said 
operations-support-system management-information 
protocol; and 

a control unit for selectively causing the mediation device 
to be configured for recomposing messages received 
for communication to the first network element to be in 
accordance with said first network-element 
management-information protocol and for recompos- 
ing messages received from the first network element 
for communication to said operations support system to 
be in accordance with said operations-support-system 
management-information protocol and/or to be config- 
ured for recomposing messages received for commu- 
nication to the second network element to be in accor- 
dance with said second network-element management- 
information protocol and for recomposing messages 
received from the second network element for commu- 
nication to said operations support system to be in 
accordance with said operations-support-system 
management-information protocol; 
wherein the mediation device includes 

a first NEDL file defining a structured network- 
element-description-language NEDL format refer- 
encing information-management roles pertaining to 
the first network element in accordance with said 
first network-element management-information pro- 
tocol and in accordance with an intermediate 
management-information protocol that is different 
from said first network-element management- 
information protocol; 
a second NEDL file defining a structured NEDL format 
referencing information-management roles pertain- 
ing to the second network element in accordance 
with said second network-element management- 
information protocol and in accordance with the 
intermediate management-information protocol; 
a NEDL processor coupled to the first NEDL file for 
said recomposing of messages from or for commu- 
nication to said first network element, wherein the 
NEDL processor is coupled to the first NEDL file for 
recomposing messages received for communication 
to said first network element to be in accordance with 
the first network-element management- information 
protocol and for recomposing messages received 
from said first network element for further commu- 
nication to be in accordance with said intermediate 
management-information protocol and coupled to 
the second NEDL file for said recomposing of mes- 
sages from or for communication to said second 
network element, wherein the NEDL processor is 
coupled to the second NEDL file for recomposing 
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messages received for communication to said second 
network element to be in accordance with the second 
network-element management-information protocol 
and for recomposing messages received from said 
second network element for further communication 5 
to be in accordance with said intermediate 
management-information protocol; and 
an application interface device coupled to the NEDL 
processor for mediating information management for 
communications between the NEDL processor and 30 
said operations support system by recomposing mes- 
sages received from the NEDL processor for com- 
munication to said operations support system to be in 
accordance with the management-information pro- 
tocol of said operations support system and for 15 
recomposing messages received from said opera- 
tions support system for communication to the 
NEDL processor to be in accordance with the inter- 
mediate management-information protocol. 

40. A system according to claim 39, wherein the control 2 q 
unit is adapted for configuring the mediation device to effect 
communications between the operations support system and 
either or both of the first and second network elements by 
selectively enabling or disabling communications between 
the NEDL processor and the first and second NEDL files 25 
respectively. 

41. A system for mediating information management in a 
communications network between an operations support 
system having a given management-information protocol 
and a first network element and/or a second network element 30 
respectively having different management-information pro- 
tocols that are different from the operations-support system 
management-information protocol, comprising 

a configurable mediation device for recomposing mes- 
sages received for communication to the first network 35 
element to be in accordance with said first network- 
element management-information protocol, for recom- 
posing messages received for communication to the 
second network element to be in accordance with said 
second network-element management-information 4 q 
protocol, for recomposing messages received from the 
first network element for communication to said opera- 
tions support system to be in accordance with said 
operations-support-system management-information 
protocol and for recomposing messages received from 45 
the second network element for communication to said 
operations support system to be in accordance with said 
operations-support-system management-information 
protocol; and 

a control unit for selectively causing the mediation device 50 
to be configured for recomposing messages received 
for communication to the first network element to be in 
accordance with said first network-element 
management-information protocol and for recompos- 
ing messages received from the first network element 55 
for communication to said operations support system to 
be in accordance with said operations-support-system 
management-information protocol and/or to be config- 
ured for recomposing messages received for commu- 
nication to the second network element to be in accor- 60 
dance with said second network-element management- 
information protocol and for recomposing messages 
received from the second network element for commu- 
nication to said operations support system to be in 
accordance with said operations-support-system 65 
management-information protocol; 

wherein the mediation device includes 
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a first NEDL file defining a structured network- 
element-description-ianguage NEDL format refer- 
encing information-management roles pertaining to 
the first network element in accordance with said 
first network-element management-information pro- 
tocol and in accordance with an intermediate 
management- inform at ion protocol that is different 
from said first network-element management- 
information protocol; 
a second NEDL file defining a structured NEDL format 
referencing information-management roles pertain- 
ing to the second network element in accordance 
with said second network -element management- 
information protocol and in accordance with the 
intermediate management-information protocol; 
a first NEDL processor coupled to the first NEDL file 
for said recomposing of messages from or for com- 
munication to said first network element, wherein the 
NEDL processor is coupled to the first NEDL file for 
recomposing messages received for communication 
to said first network element to be in accordance with 
the first network-element management-information 
protocol and for recomposing messages received 
from said first network element for further commu- 
nication to be in accordance with said intermediate 
management-information protocol; 
a second NEDL processor coupled to the second NEDL 
file for said recomposing of messages from or for 
communication to said second network element, 
wherein the NEDL processor is coupled to the sec- 
ond NEDL file for recomposing messages received 
for communication to said second network element 
to be in accordance with the second network-element 
management-information protocol and for recom- 
posing messages received from said second network 
element for further communication to be in accor- 
dance with said intermediate management- 
information protocol; and 
an application interface device coupled to the first 
NEDL processor for mediating information manage- 
ment for communications between the first NEDL 
processor and said operations support system by 
recomposing messages received from the first NEDL 
processor for communication to said operations sup- 
port system to be in accordance with the 
management-information protocol of said operations 
support system and for recomposing messages 
received from said operations support system for 
communication to the first NEDL processor to be in 
accordance with the intermediate management- 
information protocol and coupled to the second 
NEDL processor for mediating information manage- 
ment for communications between the second NEDL 
processor and said operations support system by 
recomposing messages received from the second 
NEDL processor for communication to said opera- 
tions support system to be in accordance with the 
management- information protocol of said operations 
support system and for recomposing messages 
received from said operations support system for 
communication to the second NEDL processor to be 
in accordance with the intermediate management- 
information protocol. 
42. A system according to claim 41, wherein the control 
unit is adapted for configuring the mediation device to effect 
communications between the operations support system and 
either or both of the first and second network elements by 
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selectively enabling or disabling communications between 
the first NEDL processor and either the first NEDLfile or the 
application interface device and/or between the second 
NEDL processor and either the second NEDL file or the 
application interface device respectively. 

43. A system for mediating information management in a 
communications network between a plurality of network 
elements respectively having different management- 
information protocols and one or more operations support 
systems respectively having different management- 
information protocols, comprising 

a plurality of configurable mediation devices for recom- 
posing messages received for communication to the 
respective network elements to be in accordance with 
the network-element management- information proto- 
col of the respective network element and for recom- 
posing messages received from the respective network 
elements for communication to the respective one or 
more operations support systems to be in accordance 
with the ope rations-support- system management- 
information protocol for the respective operations sup- 
port system; and 

a control unit coupled to the mediation devices for caus- 
ing the mediation devices to be configured for com- 
munication between different combinations of selected 
network elements and selected operations support sys- 
tems by selectively causing the respective mediation 
devices to be configured for recomposing messages 
received for communication to the selected network 
element to be in accordance with the network-element 
management-information protocol for the selected net- 
work element and to be configured for recomposing 
messages received from the selected network element 
for communication to the selected operations support 
system to be in accordance with said operations- 
support-system management-information protocol for 
the selected operations support system; 

wherein the control unit includes a configuration infor- 
mation file for defining the configuration of each 
mediation device. 

44. A system for mediating information management in a 
communications network between a plurality of network 
elements respectively having different management- 
information protocols and one or more operations support 
systems respectively having different management- 
information protocols, comprising 

a plurality of configurable mediation devices for recom- 
posing messages received for communication to the 
respective network elements to be in accordance with 
the network-element management-information proto- 
col of the respective network element and for recom- 
posing messages received from the respective network 
elements for communication to the respective one or 
more operations support systems to be in accordance 
with the operations-support-system management- 
information protocol for the respective operations sup- 
port system; and 

a control unit coupled to the mediation devices for caus- 
ing the mediation devices to be configured for com- 
munication between different combinations of selected 
network elements and selected operations support sys- 
tems by selectively causing the respective mediation 
devices to be configured for recomposing messages 
received for communication to the selected network 
element to be in accordance with the network-element 
management-information protocol for the selected net- 



52,382 

30 

work element and to be configured for recomposing 
messages received from the selected network element 
for communication to the selected operations support 
system to be in accordance with said operations- 
5 support-system management-information protocol for 
the selected operations support system; 
wherein the mediation device includes 

a plurality of NEDL files respectively defining a struc- 
tured network-element-description-language NEDL 
10 format referencing information-management roles 

pertaining to the network elements in accordance 
with the different management-information proto- 
cols of the network elements and in accordance with 
an intermediate management-information protocol 
that is different from said network-element 
15 management- information protocols; 

a NEDL processor coupled to the NEDL files for said 
recomposing of messages from or for communica- 
tion to said network elements, wherein the NEDL 
processor is coupled to the respective NEDL file for 
20 recomposing messages received for communication 

to the respective network element to be in accor- 
dance with the management-information protocol of 
the respective network element and for recomposing 
messages received from said network elements for 
25 further communication to be in accordance with an 

intermediate management-information protocol; and 
application interface devices for each of the different 
operations-support-system protocols, wherein the 
application interface devices are respectively 
30 coupled to the NEDL processor for mediating infor- 

mation management for communications between 
the NEDL processor and said operations support 
systems by recomposing messages received from the 
NEDL processor for communication to said opera- 
tions support devices to be in accordance with the 
35 management-information protocols of said opera- 

tions support system and for recomposing messages 
received from said operations support system for 
communication to the NEDL processor to be in 
accordance with the intermediate management- 
40 information protocol. 

45. A system according to claim 44, wherein the control 
unit is adapted for configuring the mediation units to effect 
communications between the operations support systems 
and the respective network elements by selectively enabling 

45 or disabling communications between the NEDL processor 
and the respective NEDL files, or by selectively enabling or 
disabling communications between the NEDL processor and 
the respective application interface device(s). 

46. A configurable system for mediating information 
50 management in a communications network between a first 

network element and/or a second network element respec- 
tively having different first and/or second management- 
information protocols and a first operations support system 
and/or a second operations support system respectively 
55 having different first and second management-information 
protocols that are different from the first and/or second 
network-element management-information protocols, com- 
prising 

a first mediation device for recomposing messages 
60 received for communication to the first network ele- 
ment to be in accordance with said first network- 
element management-information protocol and for 
recomposing messages received from the first network 
element for communication to said first operations 
65 support system to be in accordance with said first 
operations-support-system management-information 
protocol; 
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a second mediation device for recomposing messages 
received for communication to the first network ele- 
ment to be in accordance with said first network- 
element management-information protocol and for 
recomposing messages received from the first network 5 
element for communication to said second operations 
support system to be in accordance with said second 
operations-support-system management-information 
protocol; 

a third mediation device for recomposing messages 10 
received for communication to the second network 
element to be in accordance with said second network- 
element management-information protocol and for 
recomposing messages received from the second net- 
work element for communication to said first opera- 15 
tions support system to be in accordance with said first 
operations-support-system management-information 
protocol; 

a fourth mediation device for recomposing messages 
received for communication to the second network 20 
element to be in accordance with said second network- 
element management-information protocol and for 
recomposing messages received from the second net- 
work element for communication to said second opera- 
tions support system to be in accordance with said 25 
second operations-support-system management- 
information protocol; 

circuit means for selectively connecting the first media- 
tion device between the first network element and the 3Q 
first operations support system, connecting the second 
mediation device between the first network element and 
the second operations support system, connecting the 
third mediation device between the second network 
element and the first operations support system, and/or 35 
connecting the fourth mediation device between the 
second network element and the second operations 
support system; and 

a control unit coupled to the circuit means for selectively 
causing the circuit means to connect the first mediation 49 
device between the first network element and the first 
operations support system, connect the second media- 
tion device between the first network element and the 
second operations support system, connect the third 
mediation device between the second network element 
and the first operations support system, and/or connect 
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the fourth mediation device between the second net- 
work element and the second operations support sys- 
tem, 

47. A system according to claim 46, wherein the control 
unit includes a configuration information file for defining 
said selective connections. 

48. A system according to claim 46, wherein at least a 
given one of the mediation devices comprises 

a NEDL file defining a structured network-element- 
description-language NEDL format referencing 
information-management roles pertaining to a given 
one of said network elements in accordance with the 
management-information protocol of said given one 
network element; and 

a NEDL processor coupled to the NEDL file for said 
recomposing of messages from or for communication 
to said given one network element. 

49. A system according to claim 48, wherein the NEDL 
file also defines the structured NEDL format in accordance 
with an intermediate management-information protocol that 
is different from said management-information protocol of 
said given one network element; and the NEDL processor is 
coupled to the NEDL file for recomposing messages 
received for communication to said given one network 
element to be in accordance with the management- 
information protocol of said given one network element and 
for recomposing messages received from said given one 
network element for further communication to be in accor- 
dance with said intermediate management-information pro- 
tocol; and 

wherein said at least given one mediation device further 
comprises an application interface device coupled to 
the NEDL processor for mediating information man- 
agement for communications between the NEDL pro- 
cessor and a given one of said operations support 
systems by recomposing messages received from the 
NEDL processor for communication to said given one 
operations support system to be in accordance with the 
management-information protocol of said given one 
operations support system and for recomposing mes- 
sages received from said given one operations support 
system for communication to the NEDL processor to be 
in accordance with the intermediate management- 
information protocol. 

***** 
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